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Abstract 
In this paper, we have proposed an automatic gas booking and leakage detection system that 
automatically books the cylinder before the entire LPG (Liquefied Petroleum Gas) is over 
and also warns the owner if any gas leakage occurs. Here, we make use of a weight sensor 
that continuously monitors the weight of the cylinder and if the weight goes below a certain 
value, the system automatically books the cylinder and sends a message to the owner 
informing that the cylinder is being booked. In addition to this, a gas leakage sensor and a 
geared motor used that gets activated and closes the knob of the cylinder when any leakage 
occurs. The actions performed are also displayed on an LCD (Liquid Crystal Display) 
display. Hence, helping the customers to upgrade their safety and protect their lives and 
property. 
 
Keywords: Automatic gas booking, gas leakage sensor, geared motor, leakage detection, 
liquefied petroleum gas, monitoring, weight sensor 
 
INTRODUCTION  
Liquefied petroleum gas is a highly 
flammable gas with a mixture of propane 
and butane. It is being widely used in 
heating applications in industries and 
households. In accordance with their 
explosive range, they are categorized into 
household, commercial and industrial 
LPG. Even though the household LPG 
cylinder has a total weight of 29.5kg, only 
14.2kg will be the available LPG. That 
means, only 85% LPG is there in the 
cylinder and the rest of it is filled with 
vapor.  
 
The rapid increase in the population leads 
to an increase in demand for LPG. So, 
users have to pre-book their cylinder at 
least a month prior to the delivery. Most of 
the time, users find it difficult to figure out 
how much of LPG is left in the cylinder 
and this makes a lot of trouble to them. In 
such a situation, an efficient method to 
monitor the level of LPG in the cylinder is 
required, so that the user is aware of the 
LPG level within the cylinder. Thus, 
automation of LPG booking is important 
so as to take necessary steps in booking a 
new cylinder [1, 2]. The increased use of 
LPG has also led to a rise in LPG related 
hazards. In this era, where everything is 
powered by electricity, a small spark in the 
premises during LPG leakage is more than 
enough to cause an explosion. Since LPG 
has a good expansion property, it spreads 
faster into the surrounding. So, it is highly 
necessary that the users are aware of the 
necessary precautions to be taken during 
an LPG leakage. 
 
A lot of research has been going on based 
upon the feasibility, reliability, and 
monitoring and leakage detection of LPG. 
At present, the products available are 
bulky and meant only for gas leakage 
detection. This makes their application 
limited to leakage detection and the large 
size of the product will consume much 
space on installation. Researches have 
been carried out to design a system that 
combines the detection of LPG leakage as 
well as monitoring its usage. This was the 
inspiration behind implementing the 
proposed system. From existing research 
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on this field, it was observed that each system 
uses different components mainly, a 
microcontroller, weight sensors, etc. At first, 
555 timers were used for the timing process 
in such systems [3]. Later on, many systems 
used the AT89C51 microcontroller as the 
basis of computing and programming [4]. 
However, as time progressed, more efficient 
microcontrollers came into existence and the 
former started to be replaced by ATmega328, 
LPC2148 etc. Initially, the systems were 
proposed and implemented mostly for the 
leakage detection considering the various 
hazards due to the explosion of LPG. But as 
the demand for LPG increased, the scarcity of 
LPG started to become a common 
phenomenon. Hence it paved the way for 
research around the implementation of 
systems that monitor the level of LPG in a 
cylinder instantaneously [5]. 
 
The above research and talks with eminent 
engineers from various industries laid the 
foundation for gathering information about 
the proposed system. The proposed system 
is an effective combination of these 
features which are manufactured in a cost-
effective way.  
 
DESIGN AND IMPLEMENTATION  
This proposed method consists of a gas 
leakage detection system, weight 
measurement module, microcontroller, 
GSM module and alert system which are 
used for automatic gas booking, real-time 
LPG monitoring, and LPG leakage. This 
system consists of a gas sensor which is 
interfaced with the microcontroller. The 
block diagram of the proposed system is as 
shown in Fig. 1. 
 
The main basic Arduino Uno microcontroller 
requires the power supply ranging from 3.3 to 
5.5 volts which can be built by using different 
components like a step-down transformer, 
rectifier, filter and regulator which are readily 
available as adapters on market. The power 
supply can be either from ac to dc adapter or 
battery. The other main component that we 
are using in our project is a Load cell. A load 
cell is a transducer that is used to convert a 
force into an electrical signal, which is used 
to measure the weight of an LPG gas cylinder 
so that we can alert the user within how many 
days the cylinder is about to empty. There are 
various Load cells out there in the market 
with different weight measurement 
capabilities. The gas sensor MQ-6 is also one 
of the component used to detect the leakage 
of the LPG Gas which converts one form of 
the signal into another form [7]. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1: Block diagram of the proposed system. 
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Microcontroller  
Arduino Uno is a microcontroller board 
based on an 8-bit ATmega328P 
microcontroller [8]. Along with 
ATmega328P, it consists of different 
elements such as crystal oscillator, serial 
communication, voltage regulator, etc. to 
support the microcontroller. Arduino Uno 
has 14 digital input/output pins, 6 analog 
input pins, a USB connection, a Power 
barrel jack, an ICSP header, a reset button 
and 32KB internal built in memory. It 
exhibits high performance at low power 
dissipation. It operates ranging from 3.3V 
to 5.5V but normally we use 5V as a 
standard. Board can operate on an external 
supply of 6V to 20V (Fig. 2.). 
 
 
Figure 2: Arduino Uno board. 
 
Gas Sensor 
MQ-6 gas sensor has high sensitivity to 
Propane, Butane, and LPG and also 
responsible for natural gas. The sensor 
could be used to detect different 
combustible gas, Methane. Sensitive 
material of the MQ-6 sensor is      , 
which with lower conductivity in clean air. 
The MQ-6 can detect gas concentrations 
anywhere from 200 to 10000ppm. When a 
gas interacts with the sensor, it is first 
ionized into its constituents and is then 
absorbed by the sensing element. This 
absorption creates a potential difference in 
the element which is conveyed to the 
processor unit through output pins in the 
form of current. It is with low cost and 
suitable for different applications (Fig. 3). 
 
Figure 3: MQ-6 gas sensor. 
 
Weight Sensor 
A load cell is a transducer that produces an 
electrical signal whose magnitude is 
proportional to the force that is being 
measured. The electronic signal can be a 
voltage change, current change or 
frequency change depending on the type of 
load cell. Resistive load cells work on the 
principle of piezo resistivity. When a load 
or stress is applied to the sensor, it changes 
its resistance. This modification in 
resistance results in a change in output 
voltage when an input voltage is applied. It 
has high accuracy. Its standard dimension 
is 130*22*30mm. The bridge is excited 
with stabilized voltage. The load cell will 
provide a 29.6 mV signal at full load when 
excited with 10 volts. The typical 
sensitivity value is 1 to 3mV/V (Fig. 4). 
The load cell works on the principle that 
an applied force on it changes the value of 
resistance. The change in resistance results 
in a corresponding voltage as a result of 
the unbalance of the Wheatstone bridge. 
The load cell used in the proposed system 
is CZL-601, which is of the strain gauge 
type. 
 
 
Figure 4: Load cell. 
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GSM Module 
GSM networks are from the most popular 
standard for mobile phones in the world. 
Both signaling and speech channels of 
GSM are digital. It is a second generation 
(2G) mobile phone system. Most 2G GSM 
networks operate within the 900MHz or 
1800MHz bands. The controller 
communicates with the mobile phone by 
AT command. The GSM module is used to 
send a message. It is operated with 
SIM800C. The modem can be interfaced 
with microcontroller using USART 
(Universal Synchronous Asynchronous 
Receiver and Transmitter) feature (Fig. 5). 
 
 
Figure 5: GSM module. 
 
LCD Display 
LCD Display is a 16 x 2 line interactive 
displays with a power supply of +5V. It is 
necessary to put a display of system 
monitoring and controlling performance. It 
displays messages such as Leakage of gas 
detection and Booking of the gas cylinder. 
The module has an inbuilt control chip, 
such as an HD44780, which acts as an 
interface between CPU and row and the 
column drives. The LCD module works in 
two modes for communicating with the 
microcontroller 8-bit mode and 4-bit mode 
(Fig. 6). 
 
 
Figure 6: LCD display. 
Geared Motor 
A back-geared DC Motor features a gear 
assembly hooked up to the motor. The 
speed of the motor is counted in terms of 
the number of rotations of the shaft per 
minute and is termed as RPM (Revolutions 
per Minute). The gear assembly helps in 
increasing the torque and reducing the 
speed. Its speed can be reduced to any 
desirable figure by using the correct 
combination of gears in a geared motor. 
The concept where gears reduce the speed 
of the system but increase its torque is 
known as gear reduction (Fig. 7). 
 
 
Figure 7: Geared motor. 
 
Buzzer 
A piezo buzzer is a sound producing 
device. The main working principle is 
based on the theory that, whenever an 
electric potential is applied across a 
piezoelectric material, a pressure variation 
is generated. Piezo buzzers generate a loud 
and sharp sound. So they are typically 
used as an alarm circuit. A Buzzer is used 
to indicate the user about the threshold gas 
level. It will be turned on after the LPG 
gas leakage has been detected. A buzzer 
unit with GND, I/O, and VCC pins are 
shown in Fig. 8. 
 
 
Figure 8: Buzzer. 
 
LPG MONITORING AND LEAKAGE 
DETECTION 
This method consists of a weight 
measurement module, microcontroller gas 
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leakage detection system, GSM module, 
and alert system, which are used for 
automatic booking, real-time LPG 
monitoring, and LPG leakage. This system 
consists of a gas sensor which is interfaced 
with the microcontroller. If leakage is 
detected microcontroller immediately 
starts working. Messages will be also 
displayed on an LCD display. Here, we 
use a load cell to monitor the weight of the 
cylinder. GSM module is interfaced with a 
microcontroller which will automatically 
book the cylinder when the weight of the 
cylinder falls below a threshold value. It is 
also used to SMS gas leakage to the 
specified mobile number whenever 
leakage is detected. 
  
The weight of the LPG gas cylinder is 
converted to an electrical signal by the 
weight sensor. The analog input signal is 
fed into a digitizer board, which converts it 
into a digital output. This digital output is 
proportional to the weight of the gas 
cylinder. It is then given to the 
microcontroller for further processing. The 
microcontroller calculates the weight of 
the gas cylinder corresponding to this 
digital input. The output of the LPG gas 
sensor is an analog form which is 
converted to a digital signal before giving 
into the microcontroller. Microcontroller 
analyses both the digital signal and 
calculates whether these values are within 
the threshold limit. 
  
It then passes these data to the LCD 
display. The microcontroller will pass the 
signal into the buzzer unit when data 
output is beyond the threshold limit. The 
buzzer is used to notify the threshold level 
to people near the gas cylinder. 
Microcontroller sense commands to the 
GSM modem and a text message is sent to 
the configured mobile numbers. The block 
diagram of the system is shown in Fig. 1. It 
is understood from the figure that the 
microcontroller is the heart of the system. 
In the leakage detection system the MQ-6 
gas sensor is used which is sensible to 
LPG, isobutene, and propane gases (Fig. 
3). This sensor sends a signal to the 
microcontroller when gas is being leaked. 
An alert message is sent through the GSM 
to the user and a buzzer alarm is activated 
in the room. Thus, the alarm produces a 
huge sound that drops down the attention 
of users and neighbors. The alert message 
will be displayed on LCD simultaneously. 
The LPG cylinder refilling unit comprises 
mainly the sensor, which is coupled with 
the ATmega328 microcontroller. When the 
weight of the cylinder reaches below the 
predetermined value the GSM modem 
interfaced to the microcontroller sends a 
booking request to the distributor. It also 
sends an SMS to the user informing that 
the request for a new cylinder is being 
done.  
 
Gas Leakage Detection and Control 
System  
For the purpose of gas leakage, the gas 
sensor used is MQ-6. The diaphragm of the 
gas sensor is made up of Tin dioxide, 
SnO2. It reacts with propane and butane in 
LPG and the chemical output produced is 
converted to a corresponding electrical 
voltage. This electrical voltage is then 
given to the microcontroller after 
amplification, an interrupt is produced 
which triggers the buzzer and activates the 
geared motor. The buzzer beeps until the 
concentration of LPG falls to the minimal 
value. The gas leakage message "LPG 
DETECTED" is then displayed on the 
LCD panel (Fig. 10). The geared motor 
will be activated at the same time when a 
leakage is detected, thereby closing the 
knob of the cylinder to prevent further gas 
leakage. Whenever the gas leakage is over, 
we have to open the knob manually. The 
GSM module interfaced with the 
microcontroller will send a "GAS 
LEAKAGE DETECTED AND 
RECTIFIED" message to the user's 
registered mobile number as shown in Fig. 
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11. Thus, the user will be notified about the 
gas leakage at any instant of gas leakage. 
The entire system ensures the security of 
the user and his properties. The flowchart 
depicting the operation of leakage 
detection in the proposed system is shown 
in Fig. 9. 
 
LPG Monitoring and Automatic Gas 
Booking 
The flowchart of the LPG monitoring and 
automatic gas booking system can be 
represented as shown in Fig. 11. For the 
purpose of monitoring of LPG, load cell 
CZL-601 is used. This load cell produces 
an output which is amplified by an 
instrumentation amplifier and is then given 
to the microcontroller. The microcontroller 
processes this information and the 
corresponding output is converted to 
ASCII codes which are displayed on the 
LCD screen. The System will also 
automatically books the cylinder by 
sending a request message to the 
distributor’s number whenever the weight 
of the cylinder goes below a threshold 
value. The user is then informed about it 
by sending a "LPG CYLINDER 
BOOKED" message to the registered 
mobile number (Fig. 12). 
 
 
 
 
 
 
 
         
 
                                                                  
 
 
 
                                    
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure9: Flow chart of LPG leakage and control system. 
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Figure 10: The message displayed on LCD Display during gas leakage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                                                                    
                                                                                    
 
 
                                             
                                                                
                                                                             
                                          
 
 
 
 
 
 
 
 
 
 
 
 
Figure 11: Flow chart of LPG monitoring and automatic booking system. 
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RESULT 
The prototype of the proposed system is as 
shown in Fig. 13. This system is 
implemented to monitor the level of LPG left 
in the cylinder and to book the new cylinder 
if the existing cylinder is about to empty. The 
system will also detect leakage of LPG and 
closes the knob of the cylinder whenever 
leakage is detected. It is then informed to the 
user by sending a message to the user's 
number with the help of a GSM module 
interfaced with the system (Fig. 12). 
 
The system on detecting LPG leakage, 
displays "LPG DETECTED" in the LCD 
screen (Fig. 10). The system prototype 
also monitors the level of LPG in the 
cylinder and automatically books the 
cylinder if the existing one is at the surge 
of emptying. 
 
 
Figure 12: SMS received on user’s number. 
 
 
Figure 13: System prototype. 
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CONCLUSION 
The proposed LPG monitoring and leakage 
detection system is mainly intended for 
household purposes where the user can be 
notified of the amount of LPG remaining in 
the cylinder so that necessary actions can 
be taken to pre-book a new cylinder 
without any hurdles. Also, the proposed 
system alerts the user about any LPG 
leakage so as to take preventive measures 
to avoid an explosion. This system can be 
expanded to the next level by the addition 
of a GSM module for an automatic LPG 
cylinder booking. The GSM module can 
also be used to alert the fire station and the 
nearest hospital in case of an LPG leakage. 
This system can also be expanded to the 
commercial sector such as shops, hotels, 
etc. 
 
FUTURE SCOPE 
The proposed system can be further 
modified by using a Bluetooth in place of 
GSM to send the alert messages to the 
user, which supports another real-time 
application. The mobile robot can be used 
for detecting multiple gas concentrations 
in industries. In addition, we can replace 
GSM by Android such that the mobile 
application will make it easy for the users.  
 
REFERENCES 
1. BNV Abhishek, P Bharath (2016), 
“Automation of LPG cylinder booking 
and leakage monitoring system”, 
International Journal of Combined 
Research and Development (IJCRD), 
pp. 693–695. 
2. A Raj, A Viswanathan, T Athul (2015), 
“LPG gas monitoring system”, IJITR, 
Volume 3, Issue 2, pp. 1957–1960. 
3. DH Priya, L Babu (2014), “Gas leakage 
system”, International Journal of 
Scientific and Research Publications, 
pp. 653. 
4. PM Vidya, S Abinaya, GG Rajeswari, 
N Guna (April 2014), “Automatic LPG 
leakage detection and hazard prevention 
for home security”, 5th National 
Conference on VLSI, Embedded and 
Communication & Networks, Volume 
7. 
5. SK Pankaj C, Warule, Shivam 
Upadhyay, “Lpg detection, metering 
and control system using 
microcontroller,” International Journal 
of Advance Research and Innovative 
Ideas in Education, 2016. 
6. NSGBD Jolhe, PA Potdukhe (April 
2013), “Automatic LPG booking, 
leakage detection and real time gas 
measurement monitoring system”, 
International Journal of Engineering 
Research & Technology (IJERT), 
Volume 2,  
7. “Technical data mq-6 gas sensor”, 
Available from https://www. 
sparkfun.com/datasheets/Sensors/Biom
etric/MQ-6.pdf. 
8. “Technical data ATMEGA328 
microcontroller”, Available from 
https://www.alldatasheet.com/view.jsp?
Searchword=ATMEGA328 
 
Cite this Article as: 
Midhun Joy, Devu Hari, Anu Jacob, & 
Anu Alpho Sebastian. (2019). Automatic 
Gas Booking and Leakage Detection 
Using Embedded System. Journal of 
Embedded Systems and Processing, 4(3), 
6–14. 
http://doi.org/10.5281/zenodo.3525786 
 
 
  
